In most respects, the vast majority of pelvic injuries is not of a life-threatening status, but co-presence of other injuries needs to be diagnosed. This study aims to evaluate associated pelvic and extra-pelvic visceral organ injuries of the patients with closed pelvic fractures.
INTRODUCTION
The initial management of the pelvic injury is still challenging because of its blurred and heterogeneous nature. An immediate evaluation is crucial to avoid possible suffering from polytrauma. Pelvic fractures usually arise from high-kineticenergy, such as motor vehicle accidents and falls from heights, The mortality rate varies from 4% to 15%. [2, 3] The mortality rates and the associated complications, such as neurologic, thoracic and abdominal conditions, increase with associated trauma. [4, 5] The present study aimed to evaluate pelvic fractures regarding their type and severity and also assess the possible correlation between the type of pelvic injuries and the associated injuries. Moreover, the present study demonstrated the analysis and comparison of various data, such as age, mechanism and type of injury AO/OTA (The American Orthopaedic Foundation and Orthopaedic Trauma Association), emergency interventions, imaging, definitive treatment by either orthopaedic and other disciplines, hospitalization time, and morbidity and mortality rates.
MATERIALS AND METHODS
This retrospective study was approved by Local Ethics Committee and was conducted between January 2012 and December 2017 with 471 adult patients (≥18) who were admitted to the University of Health Sciences, Emergency Service of Diskapi Education and Research Hospital because of the diagnosis of pelvic fractures with or without other injuries. Patients who had a pelvic fracture were identified with the use of the International Classification of Diseases, Ninth Revision (ICD-9) codes 806.6, 806.7, 808.2, 808.3, 808.4, and 808.5, which include all open and closed fractures of the sacrum, ischium, ilium, pubis, pelvic ring, and acetabular area. The age, sex, cause of injury (traffic accident, Industrial accident, fall from height, be trapped under wreckage, assault), type of treatments whether surgical or non-surgical, Abdominal CT (Computerized Tomography) and USG (Ultrasonography) findings, all of the interventions and operations, including orthopaedic and other clinics, e.g. general surgery, neurosurgery, urology, cardiothoracic surgery, additional organ injuries, surgery during the surgical procedure findings and patient survival results, hospitalization days were assessed and recorded. Patients under the age of 18 were excluded from this study. The pelvic fractures were reclassified by an experienced orthopedist with AO/OTA classification ( Table 1, Table 2 ).
After classification, the correlation and the co-occurrence between severity of pelvic trauma and extrapelvic associated injuries and the correlation between pelvic trauma and mortality were analyzed. Moreover, the analysis was performed to find out whether mortality arose from pelvic trauma or associated trauma. The correlation between the results of imaging techniques, whether positive or negative and rates of operation was also analyzed.
Statistical Analysis
Distribution of the numerical variables was evaluated using the Shapiro-Wilk test. The median and minimum and maximum values were used to represent the variables determined to have non-Gaussian distribution, as well as the descriptive statistics of discrete variables. The percentage values and number (n) were given for categorical variables.
Pearson's chi-square test was used to compare the distribution of the results of USG, CT, and operation types according to fracture classification type. Spearman's rho correlation coefficient was used to examine the relationship between USG, CT, and the day of admission and classification. In the case of meaningful correlation, when the correlation coefficient was between the range of 0.00-0.19, it was determined as "no relationship", values between range of 0.20-0.39 was determined as "low relationship", values between range of 0.40-0.69 was determined as "intermediate relationship", val- Table 2 . Acetabular fractures (AO classification) 62 ues between range of 0.70-0.89 was determined as "high relationship", and finally values between range of 0.90-1.0 was determined as "very strong relationship". 
The AO system incorporates the concepts of the Letournel classification

RESULTS
In the analysis of the patient files, 50.3% (n=237) of the patients included in this study were male and 49.7% (n=234) were female ( Table 3 ). The most common cause of trauma was traffic accidents (66.8%, n=314) and the second common cause was fall from height (24.6%, n=116) ( Table 3 ). There were 47 (10.0%) patients with AO-A1, 246 (52.2%) with AO-A2 and 88 patients (18.6%) with acetabulum ( Table 3 ). The median age of the patients aged between 18 and 94 years was found to be 48 (IQR=40) ( Table 3 ). There were 464 patients known to be hospitalized. A total of 217 patients were hospitalized at least one day. There was no relationship between the AO OTA classification type and the day of hospitalization (p=0.118).
One hundred fifty-five (32.9%) of the patients underwent surgery ( Table 4 ). The major part of the patients with AO-A1 type fracture (87.2%) was not operated. Four of AO-A1 (8.5%) patients underwent an orthopaedic surgery, and two of them (4.3%) had a neurosurgery ( Table 5 ). Distribution of the type of surgery according to classification was statistically significant (χ 2 =95.717; p<0.001).
Significant differences were found in the distributions of the patients with orthopeadic surgery in the classifications (χ 2 =78.368; p<0.001), but no significant difference was found in the distribution of other operations (χ 2 =15.622; p=0.075).
As a result of the bilateral comparisons, the proportion of the patients who had only orthopedic surgery in the class of acetabulum (40.9%) was higher than the patients who had orthopedic surgery at type AO-A1 and AO-A2. The proportion of patients with orthopedic surgery in the AO-A1 type was lower than the patients with orthopedic surgery in the AO-B1, AO-B3, AO-C1, AO-C2 types. Type of surgical treatments was summarized in Table 6 .
The rate of "general surgery and other surgical clinics" operations in each type of fracture according to AO classification did not differ (χ 2 =12.833; p=0.118). In AO-A2, AO-A3 and AO-B1 types, the rate of application of general surgery was similar. 6.9% (n=17) of the patients with AO-A2 who died. Five (7.7%) of the AO-A2 patients who had surgery, and 12 (6.6%) of the AO-A2 patients who did not have surgery died.
There was no statistical relationship between the classification and the mortality rates between nor survival and having operated ( Table 7 ). Ten of the 31 patients who died due to multi-trauma were operated by the other surgical branches plus with the orthopaedic department. All of the patients who could not be operated were unable to survive because of the severe head and neck and thoracic pathologies.
The distribution of USG results according to AO classification was given in the abdominal CT and ultrasonography are detailed in Table 9 . The distribution of the abdominal CT scan is given in Table 8 .
DISCUSSION
Many trauma victims sustaining pelvic fractures are treated conservatively, although the pelvic injury is generally a description of severe injury, mandating a comprehensive investigation for the existence of associated injuries, mainly intra-abdominal injuries. However, the correlation between the severity of pelvic fractures and the incidence of associated ab-dominal injuries is not clear. [6] In our study, the presentation of the extrapelvic injuries was not correlated with the AO classification, which measures pelvic trauma severity. Most of the patients in this study were in class A2, and the majority of the mortalities with any type of surgery performed were in this class. Nevertheless, AO-A2 may be named as a moderate injury type according to AO classification. Under normal circumstances, we would expect to find more surgery and mortality rates in the upper-level injuries before this study had been formed. The most common mechanism of injury leading to pelvic fractures is a motor vehicle accident (MVA) and fall from heights. [7, 8] The rising incidence of road traffic crashes is the most important public health problem in civil society. The two most common causes of trauma in our study were these two mechanisms, which were around 90%. Depending on the position of a pedestrian or fallen person, the pelvis, hip, thighs or legs were usually affected at the first contact, and the extrapelvic structures, mostly intraabdominal solid organs, are affected by the real-time blast effect.
Among abdominal injuries in pelvic trauma patients liver is the most commonly injured organ as reported in the literature. [9, 10] In patients with complex pelvic fractures, the spleen is found to be the second most frequently injured solid organ followed by the liver. [11, 12] In our study, the incidence of liver and splenic injuries were in accordance with the literature, which followed by kidney and bladder injury. Contrary to our work, among adults with pelvic fractures and associated intraabdominal solid organ injuries, there was a clear correlation between the severity of pelvic fractures and the grade of the splenic or hepatic injuries according to most of the studies in the literature. Higher pelvic fracture mostly argues a more severe injury, possibly explaining the higher grade of the associated abdominal organ injuries. A study that included 126 patients with severe pelvic trauma (AO classification type B or C) revealed that the most common extrapelvic lesions were thoracic injuries in 56.4% and severe head injuries (GCS <8) in 33.3%. [13] However, among children, such a correlation was not observed. In our study, no relationship was found between AO classifications and abdominal CT outcomes. There was a significant false-negative rate in abdominal USG outcomes. However, USG is still the imaging modality of choice for the detection of blunt abdominal trauma, and positive ultrasonographic findings can be used as a risc factor when planning new algorithms in the management of the patient although it has shortcomings in the demonstration of hollow viscus injury. [14, 15] On the other hand, given that USG is an operator-dependent imaging modality, and in emergency conditions where the patient cooperation is not expected, it may have low sensitivity rates, especially when performed by the physician other than radiologists. Therefore, in suspected cases, if the condition stabilizes, it is absolutely necessary to evaluate the patient with abdominal CT. Initial assessment of trauma patients using CT has resulted in shorter triage times and intensive care unit stays, as well as an overall reduction in ventilation requirements and organ failure rates. [16] Abdominopelvic CT is considered the optimal imaging examination in polytrauma patients. [17] The drawbacks of the modality could be the utilization of ionizing-radiation and the potentially nephrotoxic contrast agents. It is important to use CT always with the right indications. [18] A small percentage of traumatic injuries may not be identified or fail to be manifest in the initial CT, resulting in delayed manifestations of abdominal trauma. This may lead to subsequent readmission, delayed management, and more severe medical complications. Investigating the frequency, cause, and type of delayed abdominal injuries helps raise the awareness of radiologists and emergency physicians to traumatic injuries that may indicate delayed presentation. [19] Several publications showed the mortality rates after pelvic fracture and associated injuries, and the mortality rates ranged from 7.6% to 19%. [20, 21] In our study, the mortality rate was 6.6%. The strategies aimed to decrease the risk of death after pelvic fracture were described in many studies in the literature. [22, 23] Although there was no correlation between death rates and pelvic fracture severity and types of operations in our study, almost all of the patients who died had multi-trauma. In this case, the literature confirms that the most common cause of death after pelvic fracture was associated injuries. For example, although there were patients in the literature who died due to intrapelvic hemorrhage after pelvic fracture, our patients usually died due to intracranial hemorrhage and additional multiorgan trauma.
Severe pelvic trauma management often requires a strategy different than regular approaches like removing an organ or tightening a vessel. Some specific interventions, such as reapproximation of bony structures, damage control resuscitation, assessment for associated injuries, and triage of investigations, as well as multimodality hemorrhage control (external fixation, preperitoneal packing, angioembolization, REBOA [resuscitative endovascular balloon occlusion of the aorta]) by multidisciplinary trauma specialists (general sur-geons, orthopedic surgeons, endovascular surgeons/interventional radiologists) can be lifesaving. [24] Our work has some limitations. First of all, we could not reach the Injury Severity Score (ISS) data. We may have reached more effective results if we could have examined the associated traumas in the presence of these scores with the AO classification. However, when a patient with pelvic trauma arrives, we should be alerted not to overlook the underlying problem, even if the condition is stable and pelvic injury is moderate. Another limitation of our study is the patient population, which includes only adult patients. Thus, we should highlight that when various published studies are reviewed, it is emphasized that the clinical condition of children with pelvic trauma may be different with blurred findings compared to the adults. [25] Conclusion Mortality and morbidity rates are mainly affected by associated injuries, rather than the severity of the pelvic fracture itself according to this study. Recent guidelines confirm that further chest and abdominal evaluation for referring pelvic fractures is recommended, regardless of the pelvic fracture severity. In the management of patients with pelvic fractures, greater attention should be paid to the associated injuries. Early CT imaging is suggested after the patient is hemodynamically stabilized.
